Pabdouyas nporpamma
y4eOHOI'0 nmpeaMerTa

«buojgorus»

YpoBeHBb peajiu3anuu

cpeaHee ooIee

10 — 11 kaaccsl

Cpok peaqu3zanuu: 2 roga



IInanupyemble pe3y/bTaThl OCBOCHHA Y4eOHOI0 MpeaMera

JIn4HOCTHBIE pe3y/IbTaThl:

1) peanu3anuio STHYECKUX YCTAHOBOK MO OTHOIICHHUIO K OMOJIOTHYECKUM OTKPBITHSM,
UCCIICIOBAaHUSAM U MX pe3yJbTaTaMm;

2) mpu3HaHUE BBICOKOH IEHHOCTH JKU3HH BO BCEX €€ MPOSBIICHUSX, 3/I0POBbs CBOETO U IPYTUX
Jr0JIeH, pean3alio yCTaHOBOK 37J0pOBOTr0 00pasa XKU3HU;

3) chopMHPOBAaHHOCTH ITO3HABATEIFHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJy4EHHUE HOBOTO
3HaHUS B 00J1aCTH OMOJIOTUH B CBSI3M ¢ Oyaymiel npodecCnoHaIbHOM eI TeTbHOCTHIO HITH
OBITOBBIMH ITPOOJIEMaMH, CBA3aHHBIMH C COXPAHEHUEM COOCTBEHHOTO 3/10POBbS
IKOJIOTNYECKOH OE30I1aCHOCTH.

MeTanpeaMeTHBIMH Pe3yJibTATAMH OCBOSHHS BBIITYCKHUKAMU CTapIIei MIKOJIbI 6a30BOT0
Kypca OMOJIOTHH ABJISIOTCS:

1) oBnaneHune coCTaBISIOIIUMU HCCIIEJ0BATEIBCKON U IPOEKTHOH e TEIbHOCTH, BKIIIOYAs]
YMEHUS BUETh NPOOJIEMY, CTABUTh BONPOCHI, BBIBUTaTh THIIOTE3bI, AABATh ONPEICIICHUS
HOHATHUAM, KIIaCCU()UIIUPOBATh, HAOIIOIATh, TPOBOIUTH SKCIIEPUMEHTHI, IEJIaTh BHIBOJIBI U
3aKIIIOYEHUs, CTPYKTYpUPOBaTh MaTepuall, OObICHATh, 10Ka3bIBaTh, 3aLIUILATh CBOM UJIEH;

2) ymenust paboTath C pa3HBIMH HCTOYHHKAMH OHOJIOTHYECKON HH(OPMAINH: HAXOAUTh
OuosIornYecKyro HH(GOPMAIUIO B pa3IMYHbIX HCTOYHUKAX (TEKCTE yueOHUKA, HAyYHO-
HOIYJISIPHOM JTUTEparype, OMOJOTHYECKUX CIOBAPSX M CIPABOYHUKAX ), aHATH3UPOBATH U
OLIEHUBaTh HH(OPMaIHIO, TPe0OPa30BbIBATE HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTYIO;

3) cocoOHOCTH BBIOMPATH LIEIEBBIE U CMBICIIOBbIE YCTAHOBKH B CBOUX JIEHCTBUAX U MTOCTYIKAX
10 OTHOILEHMIO K KUBOW IPUPOJE, CBOEMY 3[J0POBbBIO U 37J0POBBIO OKPYKAIOIINX;

4) yMeHus aJIeKBaTHO UCIIOJIb30BATh PEUEBbIC CPECTBA ISl AUCKYCCHU U apTyMEHTAIMH CBOCH
NO3MILIMHU, CPABHUBATh Pa3HbIe TOUKHU 3PEHUS, apryMEHTHPOBATh CBOIO TOUKY 3pEHHsI, OTCTaUBaTh
CBOIO MTO3ULIHIO.

IIpeaMeTHBIMH pe3yJIbTATAMHU OCBOCHUS BBIITYCKHUKAMU CTapIlied IIKOJIBI Kypca OUOI0Tun
0230BOr0 YPOBHA SIBJISIFOTCS:
1. B mo3HaBaTenpHOM (MHTEIJIEKTyaJIbHON) cdepe:
® XapaKTepUCTUKA COJEp>KaHUsl OMOJIOTHUECKUX TEOPH (KJIETOYHAs, SBOTIOIIMOHHAS
teopus JlapBuHa); yuenusi Bepnaackoro o 6uocdepe; 3akoHoB Mennens,
3aKOHOMEPHOCTEN M3MEHUYMBOCTH; BKJIA/a BBIIAIOIINXCS YIEHBIX B PA3BUTHE
OMOJOTUYECKON HAYKH,
® BBbIICJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTUYECKUX 0OBEKTOB (KJIETOK:
pPaCTUTEIBHBIX U )KUBOTHBIX, OS/IEPHBIX U SAEPHBIX, TOJOBBIX U COMATHUECKUX;
OpPTaHU3MOB: OJJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX; BUIOB, SKOCUCTEM, OHOC(hEpH) U
nporueccoB (0OMEH BEIIECTB, pa3MHOKEHHUE, JI€JICHUE KIETKH, OII0I0TBOPEHHE,
NEeNCTBIE UCKYCCTBEHHOTO U €CTECTBEHHOT0 0TOOpa, hopMUpOBaHUE
MPUCTIOCOOJIEHHOCTH, 00pa30BaHUE BUIOB, KPYTOBOPOT BEIIECTB U MIPEBPAILICHUS
SHEPruM B SKOCHUCTEMAX U buocdepe);
e 00bsiCHEHHE oK OMoJOTuU B GOPMHUPOBAHUN HAYYHOTO MUPOBO33PEHHUS; BKIIa1a
OMOJIOTUYECKHX TEOpHil B POPMUPOBAHUE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa; OTPULIATEITLHOTO BIUSHUS aJIKOTOJIsI, HHKOTHHA, HAPKOTUYECKUX BEIIECTB Ha
pa3BUTHE YETIOBEKA; BIMSHIS MyTareHOB Ha OPTaHU3M YelIOBEKa, IKOJIOTHUECKUX
(hakTOpPOB HA OPraHU3MBI; TPUYHH IBOJIOINH, U3MEHIEMOCTH BUIOB, HAPYIIICHUI
pa3BUTHUS OPTAaHU3MOB, HACIIEICTBEHHBIX 3a00JI€BaHUI, MyTallUii, yCTONYUBOCTH U
CMEHBI YKOCHUCTEM;
® TMpUBEJCHHE JOKA3aTENbCTB (ApTyMEHTAIlMs1) €IMHCTBA )KUBOW U HEKUBOU MPUPO/IBL,
POJICTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€ OPraHU3MOB U OKPYXKAIOLIEH Cpebl;
HEOOXOIMMOCTH COXPAHEHHSI MHOTO00pa3us BUIOB;



® yMEHHE M0JIb30BaThCSI OMOJIOrMYECKON TEPMUHOIOTHEH U CUMBOJIMKOM;

® pEILICHHE HJIEMEHTAPHBIX OMOJIOTMYECKUX 3a/1a4; COCTABJIEHUE 3JIEMEHTAPHBIX CXEM
CKpELMBAaHUS U CXEM IEPEHOCA BEIIECTB U SHEPIHH B IKOCUCTEMAX (LIENH TUTaHUsA);

e ommcaHue ocodel BUAOB MO MOP(POIOTUIECKOMY KPUTEPHIO;

e  BbIIBJICHUE N3MEHYMBOCTH, PUCTIOCOOJICHUI OPraHU3MOB K cpeie 00uTaHus,
VCTOYHUKOB MYTareHOB B OKPYXKarolllel cpejie (KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHUI
B SKOCUCTEMAaX CBOEH MECTHOCTH; U3MEHEHUH B SKOCUCTEMAaX Ha OMOJIOTHUECKUX
MOJEIIAX;

® CpaBHEHHE OMOJOrMYECKHX OOBEKTOB (XMMHUYECKHI COCTaB TeJ JKUBOW U HEXUBOU
IIPUPOJIBL, 3aPOBIIIA YEJIOBEKA U IPYTHUX MJICKOIMUTAIOIINX, IPUPOJHBIE SKOCUCTEMBI U
arpo’KOCUCTEMBI CBOE MECTHOCTH ), ITPOLIECCOB (€CTECTBEHHBINA U MCKYCCTBEHHBIN
0TOOp, I10JI0BOE U OECII0NI0e Pa3MHOXKEHHUE) U (OPMYJIMPOBKA BBIBOJIOB HA OCHOBE
CPaBHEHHSI.

2. B IeHHOCTHO-OpPUEHTAIMOHHOH cdepe:
® aHaJM3 U OLEHKA PAa3IMYHBIX TUIIOTE3 CYIIHOCTH JKU3HH, IPOUCXOKACHUS YeTIOBEKa U
BO3HUKHOBEHUS KHU3HU, IT00ATBHBIX SKOJIOTMYECKUX MPOOIeM U MyTel uX pelieHus,
NOCJIEACTBUM COOCTBEHHOM JIEATENBHOCTH B OKPY’KaIOLIEH cpesie; OMoIornyeckoi
uH(pOpMaIKH, TOTy4aeMON U3 Pa3HbIX HCTOYHUKOB;
® OICHKAa 3TUYCCKUX ACIICKTOB HCKOTOPBIX I/ICCJIGIIOBaHI/Iﬁ B o0OJylacTH 6I/IOTGXHOJ'IOFI/II/I
(KJIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAPABICHHOE N3MEHEHUE T'€HOMA).
3. B cdepe TpynoBoi AeSITETEHOCTH:
® OBJAJICHHWE YMEHUSMHU U HABBIKAMH IMOCTAHOBKHU OMOJIOTMYECKUX IKCIIEPUMEHTOB U
00BSICHEHUS UX PE3YyIbTATOB.
4. B chepe dpuznueckoii 1esTeIbHOCTH:
e o0ocHOBaHME U cOOIOICHIE Mep MPOPUITAKTUKY BUPYCHBIX 3a00I€BaHUi, BPEIHbBIX
MpUBBIYEK (KypeHHUE, YIOTpeOIeHUE aKOToIsl, HAPKOMAHMUS ); IPaBUJI TOBEICHNUS B
OKpY>Karollen cperie.

COJAEPKAHUE KYPCA BUOJIOT U
buoJsiorusi Kak KOMILIEKC HAYK O ’KUBOM NpHpojae
buonorus kak KOMIUIEKCHAsI HayKa, METO/Ibl HAYYHOTO [TO3HAHUS, UCTI0JIb3yeMble B OMOJIOTHH.
Cospemennvie nanpasnenus 6 6uonoeuu. Poab Ouonsoruu B GOpMUPOBAHUN COBPEMEHHON
Hay4YHOW KapTUHBI MUpPa, TPAKTUUECKOE 3HAYEHNE OMOJIOrMYEeCKUX 3HAaHUM.
buonorudeckue cuctemsl Kak npeaMeT u3ydeHus 6uonorud. OCHOBHbBIE KPUTEPUH KUBOTO.
YpOoBHU OpraHu3ayy >KUBOU IPUPOJIBIL.
CTpyKTypHBIe M QYHKIIHOHAbHBIC OCHOBBI 'KU3HH
MonekynsipHble OCHOBBI )kM3HU. Heoprannueckue BeuiecTBa, UX 3HaueHue. Poib Bo/IbI B
cocTaBe KUBoW Matepuu. OpraHuyeckue BelecTBa (yriaeBoIbl, JJUMHIbI, OIKH, HYKIEHHOBbIE
kucnotbl, AT®), ux crpoenue u pyHkuuu. buonomumepsl. /[pyeue opeanuueckue eewjecmea
KIemKU.
KneTtka — cTpykTypHas 1 QyHKIMOHANbHAS €UHUIA opraHnu3Ma. Lluronorus, Meroabl
nuTosoruu. CoBpeMeHHas KiIeTo4yHas Teopus. KineTku npokapuoT v 3ykapuoT. OCHOBHBIE YacTH
Y OPraHOUbI KIeTKH, UX QyHKuuU. CTpoeHre U QYHKIIMU XPOMOCOM.
KuznenearenbHOCTb KIETKU. MeTaboan3M. DHEepreTUYecKHid U MIacTUIeCKuii OOMeH.
doToCHHTE3, XEMOCHHTE3.
XpaHeHue, nepeaaya U peanusanus HacleACTBeHHON nH(opMarun B KieTke. [ 'eneTnueckuii
kox. ['en, renoM. buocunres 6enka. ['enomuka. Bupycel — HekiierouHast hopma KU3HU, MEPHI
npoMIAKTUKN BUPYCHBIX 3a00J1€BaHUH.
Opranusm



Opranusm — eauHoe 11e5oe. OCHOBHBIC IPOIECCHI, TPOUCXOASININE B Opranu3me. Perymsmus
GyHKIMA OpraHu3Ma, TOMeoCTa3s.
CamoBoCTIpOH3BEICHUE OPraHU3MOB U KJIeTOK. KieTounslii ukit: naTepdasza u neneHue. Muros
U Meli03, ux 3HaueHne. COMaTHYECKUE U TOJIOBBIE KIIETKU. Pa3MHOXKEHUE OpraHu3MOB
(6ecnonoe u monoBoe). Cnocobbl pasmHoONCeHUsL Y PACMEHUL U HCUBOMHDIX.

WupuBuayanbHOE pa3BUTHE OpranuiMa (oHToreHnes). [I[puuuHbl HapyIeHui pa3BUTHSI.
PenpoiyKTHBHOE 310pOBbE YETIOBEKA; TIOCCACTBHS BIUSHUS AIKOTOJIsI, HAIKOTHHA,
HapKOTHYECKUX BEIISCTB Ha YMOPHOHAIILHOE Pa3BUTHE YEIIOBEKA. KU3HEHHbIE YUKIbI PAZHBIX
2PYNN OpP2aHu3Mo8.
['eHeTHKa, METOBI TEHETUKH. | eHeTHYeCKasi TEPMUHOJIOTHSI U CHMBOJIMKA. 3aKOHBI
HacneacTBeHHOCTH ['. Mennensa. XpoMocoMHas Teopus HacieacTBeHHOCTU. Ompeienenue noua.
CueruieHHOE C MOJIOM Haclle/I0BaHHE.
['enetnka yenoseka. HacieactBeHHbIe 3a00JI€BaHUS YEIOBEKA U UX MPETYTIPEKICHHUE.
DTUYECKUE acTieKThl B 00JIaCTH MEUIIMHCKON TeHETHKH.

['enotun u cpena. HenacneacTBeHHass NI3MEHUYMBOCTh. HacnencTBeHHas M3MEHYHBOCTb.
Myrtanuu. MyTareHsl, UX BIUSHHE Ha 3JI0POBbE YEIIOBEKA.

JloMecTukanus u cenekius. MeToIbl cenekuu. bruotexHonorus, e€ HarpaBICHUS 1
NIEPCICKTUBBI pa3BUTHUs. buobezonacnocme.

TemMaTH4yecKkoe MJIAHMPOBAHNE

Pa3zpen Koa-Bo | Koa-Bo Koua-Bo OcCHOBHBIE BH/bI
4acoB 4acoB 4acos y4eOHOii 1eTeJJbHOCTH
Jabop-X | KOHTP-X (ns11 0OcHOBHBIE (POPMBI
U pador BHEYPOYHOM
NMPaKT-X AesTeJIbHOCTH
pabot 00y4YarIuXxcsi)
10 kaace
BBenenne 1 - - CaMoCTOATENBHO ONPEAEIIATh LEeNb YUeOHOU JesITENbHOCTH.
Buonorus xak OmnpenensaTs 3Ha4YeHHE OMOJIOTHYECKUX 3HAHUI B
KOMIUIEKC HayK O COBPEMEHHOM KHU3HH.
XKHUBOHU TpUpPOJIE. OneHuBath poJib OMOJOTUYECKOM HAyKH B )KU3HM 00I11eCTBA
1 (GOPMHUPOBAHNU HAYIHOTO MUPOBO33PEHUS B CHCTEME
COBPEMEHHOM €CTeCTBEHHO-HAY4YHOM KapTHHBI MUPA.
Kaerka — 16 3 2 OneHuBaTh poJib BOABI U IPYTMX HEOPraHUUYECKUX BELECTB
eIMHNIA B )KM3HEJIEATEITbHOCTH KJIETKU. Y CTAHABIMBATD CBS3b MEXIY
JKHBOTO. CTPOEHHEM MOJIEKYJI YTIIEBOJIOB M BHITIOJHIEMBIMUA UMH
MonekynsipHble GyHKIMAMU. Y CTaHABIUBATh CBSA3b MEXKJy CTPOCHHEM
OCHOBBI JKU3HHU. MOJIEKYJI JIMTTMIOB M BHITIOJIHAEMBIMU HMH ()yHKIIHSIMHU.
Knerka. XapakTepu3oBaTh cTpoeHHe U GyHKIUHU OenkoB. OBIaseTh

OCHOBHBIE YaCTH
Y OpraHOMIbI
KJIETKH, UX
byHKINN.
KuzuenesarensHO
CTh KIICTKH.
IInactuueckmit
o0OMeH.
OHEePreTU4eCcKuil
o0OMeH.
XpaHeHue,

METOZaM{ HAyYHOTO IMO3HAHMSI, UCTIONIB3YEMBIMU TIPH
OMOJIOTMYECKUX MCCIIEJOBAHUSAX B IPOIIECCE BHITOIHEHUS
nabopaTopHOU paboThl «AKTUBHOCTH (hE€PMEHTOB KaTaasbl
B )KMBOTHBIX U PAaCTUTENbHBIX TKaHIX». Pa3BUTh ymeHue
OOBSICHATB PE3yNIbTaThl OMOIOTUIECKUX IKCIIEPUMEHTOB.
Cobmnronate npaBuiia paboThl ¢ 1a00PaTOPHBIM
obopymoBaHueM. XapaKTepru30BaTh CTPOEHUE U HYHKIIUH
HYKJIEMHOBBIX KUCJIOT. 3HAaTh CXOJICTBA U PA3IIMUUSI MEXKIY
OenKaMH ¥ HYyKJICHHOBBIMU KUCIIOTaMU. Pa3nmnvare THITEI
HYKJIEMHOBBIX KUCJIOT. YMETh OOBSICHUTh 3HaUCHHE
aneHo3uHTpudochopuoit kucinotel (ATD) B keTke.




nepeaayda u
peanu3anus
HacJIeqCTBCHHOU
uHpopManuu B
KJIETKE.

OOBACHUTH OMOJOTHYECKYIO POJIb BATAMUHOB B OpraHU3MeE.
Bb1aensaTe cynecTBeHHbIE IPU3HAKU CTPOCHUS KIIETKH.
YMeTb NM0Ib30BATHCS IUTOJIOTUYECKONW TEPMUHOJIOTHEH.
BoiaensaTe cyiecTBeHHbIE IPU3HAKU IIPOLIECCOB
KU3ZHEEITEIIbHOCTU KIIETKHU. Y CTAHABJIMBATD CBA3b MEXKIY
CTpoeHuEM U QYHKIUSIMU HEMEMOpPAHHBIX OPTaHeI KIETKH.
OBnazeTh METOIaMHU HAYYHOI'O IO3HAHUS, UCII0JIb3yEMbIMU
Ipy OMOJIOTUYECKUX UCCIIEI0OBAaHUAX B IIpoOLIEcce
BBITIOJTHEHUS JTabopaTopHOi padoTs! «Ilnazmonus u
JIETUIa3MOJIN3 B KJIETKaX KOXKUIBI Tyka». Hayuntbcs
rOTOBUTH MHUKpoIpenapaTsl. HabmonaTs npoiecchl,
IIPOUCXOJSIINE B KJIIETKE, U ONIUCBIBATH UX. Y CTAaHABIINBATH
CBSI3b MEXKIY CTPOCHHEM U (PYHKUIUIMU MEMOPAHHBIX
Oprasesul KJIeTKU. Pa3BuBaTh yMEHUE aHAIU3UPOBATH
nH(pOpMaLINIO U3 TeKCTa U 0POPMIIATD €€ B BUE TaOJIUIIbI
i cxeMsl. [lepedncnars OCHOBHBIE OCOOCHHOCTH
CTPOEHHUSI KJIETOK MPOKAPUOT U 3yKapuoT. OBiaieTh
METOJIaMU HayYHOI'O TO3HAHUS, UCII0JIb3YEMBIMU IIPU
OMOJIOrMYECKHUX UCCIIEOBAHUSX B IIPOLIECCE BHIIIOJHEHUS
naboparopHoit paboTsl «CTpoeHHE PaCTUTEIHHOMH,
KUBOTHOHU, TPUOHON M OaKTepHaAIbHON KIIETOK IO
MHUKPOCKONOM». COBEpIIEHCTBOBATh HABBIK IPUTOTOBIICHUS
MUKpomnpenaparoB. PazianuaTte Ha Tabnuuax u
MHUKpOTpernaparax 4acTd U opraHou sl kietku. Habmonats
4acTU U OPraHOUbI KJIETKHU 0] MUKPOCKOIIOM, OIUCHIBATh
U cxeMmatudecku n3o0paxats ux. Cobnonats nmpaBuia
paboTHI ¢ TabopaTOpHBIM 000pYAOBaHHEM. Pa3BUTh yMeHME
OOBSCHATH Pe3yIbTaThl OMOJIOTMYECKUX IKCIIEPUMEHTOB.
CdopmMupoBaTh HaBBIK CAMOCTOSITEILHOTO KOHTPOJIS U
KOPPEKIHNH yueOHOU AesITeNbHOCTU C UCTIOIb30BAaHUEM BCEX
BO3MOXKHBIX PECYPCOB ISl IOCTHKEHUS TOCTABIEHHBIX
nenei. CpaBHUBATh CTPOEHHUE KIIETOK PAa3HBIX OPraHU3MOB.
CdopmupoBaTh peACTABICHUE O €MHCTBE KUBOTO.
Ha3piBaTh OCHOBHBIE TUIIBI OOMEHA BEIIECTB.
O060CHOBBIBATH B3aMMOCBSI3b MEXTy IJIACTUUECKUM U
sHepreTuyeckuM oomMeHaMu. CpaBHUBATH MTPOLECCHI
IJIACTUYECKOTO M SHEPreTUYeCKOro 0OMEHOB,
IIPOUCXOJAIINX B KIETKAX KUBBIX OPIraHU3MOB.
VYcraHaBnuBaTh CBA3b MEXAy cTpoeHneM Monekyn JJHK u
PHK u BeimonHsieMbIMM UMU QyHKIUAME. Hayuntbes
(hopMyMpoBaTh TUIOTE3Y, AHATU3UPOBATH TEKCT, JI€aTh
BBIBOJIbI, 1aBaTh ONPEAEICHUS MOHATUAM. BpInensaTs
CBOMCTBa FreHETUYECKOTO Koja. [IpencTaBisaTh NPUHIUIIBI
3alMCH, XpAaHEHUS], BOCIIPOM3BEICHNUS, IEpeaadn U
peanu3alnuy reHeTUYecKoil HHPOpMaIiK B )KUBBIX
cucremax. OOBSICHATh MATPUUHBIA TPUHIIUIT IPOIIECCOB
peIUIMKaIK, TPAHCKPUIILUHU U TpaHCIAuuu. OObACHATh
0COOEHHOCTH peryisiuy paboThl FTeHOB MPOKapUOT U
sykapuoT. [IpuBoINTE AOKa3aTENbCTBA (APTYMEHTALIHIO)
POJICTBA )KMBBIX OPTaHU3MOB, UCIOJIb3YsI 3HAHUS O TEHOME.
Nwmets npencrasienne o crocodax nepesayd BUPYCHbIX
UHOEKIMI 1 Mepax NPOQHIAKTUKY BUPYCHBIX 3a00JIEeBaHHM.
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Haxoauth nHGOpMaILHIO 0 BUPYCHBIX 3a00JI€BaHUSX B
Pa3HbIX UCTOYHUKAX, AHAJIU3UPOBATL U OLICHUBATDH e€.
O1neHHBATh 3TUYECKUE ACTIEKThl HEKOTOPBIX MCCIICIOBAHNN B
obmacti 6uorexHonoruu. CaMoCTOsITEIHHO OCYIIECTBISATD
WH(POPMAIIMOHHO-TI03HABATEIIBHYIO ICATEIILHOCTD C
pa3IMYHBIMU UCTOYHUKAMU HHpopManuu. Pa3BuTh
MO03HABATENBHBIA HHTEPEC K U3YUCHUIO OUOJIOTHH B
nporecce U3y4eHus AOMOTHUTEIBHOTO MaTeprana.
Hcnonp3oBatk cpeicTBa HHPOPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX TCXHOJIOT ni JJIA CO3JaHus
MYJIbTHMEIHANIPE3CHTAITUI.

PazmHoxxenne u | 6 CpaBHHBaTh 0COOEHHOCTH Pa3HBIX CIIOCOOOB Pa3MHOKECHHUS
pa3BuTHE opranu3MoB. M300pakaTh LIUKJIbI Pa3BUTHS OPIaHU3MOB B
OpPraHu3MoOB. Bujie cxeM. OnpenensTb, Kakoil Habop XPOMOCOM
Opranusm. COJIEPKUTCS B KJIIETKAaX paCTEHUI OCHOBHBIX OT/IEJIOB HA
PasmHuoxxenue pa3HBIX dTanax >KU3HEHHOTO IuKia. Vicnoiap3oBanue
OpPTraHU3MOB. CpeAcTB HHPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX
CriocoOsr texnosoruit (UKT) nnst cozganus
pPa3sMHOXKEHUS y MyJIbTUMEIUanpe3eHTanuu. Pemare 3a1aun Ha TOACYET
pacteHuii u XPOMOCOM B KJIETKaX MHOTOKJIETOYHBIX OPTaHU3MOB B
KUBOTHBIX. pa3HbIX (pa3ax MUTOTHYECKOTO LUKIA. ONpeaensiTh MUTO3
Onrorenes — KaK OCHOBY 0€CITOJIOT0 Pa3MHOKEHHUS U pOCTa
UH/IUBUYaJIbHOE MHOTOKJIETOYHBIX OpraHu3MoB. OOBACHATH OMOIOTUYECKOe
pas3BuTue 3HaYeHUe MUTO3a. BbIensaTh ocoOeHHOCTH Melo3a.
OpraHu3sma. OmnpenensaTs MeH03 Kak OCHOBY IT0JIOBOI'O Pa3MHOKEHUS
MHOTOKJIETOYHBIX OpraHu3MoB. OOBACHATH OMOJIOrHUECKOe
3Ha4YeHHE Mel03a U Ipolecca OII0A0TBOPEHHUSL.
XapakTepru30BaTh OCHOBHBIE ATAIbl OHTOTeHe3a. OIeHNBATh
BIMsIHUE ()aKTOPOB BHEIIHEH cpeibl Ha pa3BUTHE 3apOJIbILIa.
OOBACHATH 0OCOOCHHOCTH MTOCTIMOPHUOHATBHOTO Pa3BUTHSL.
PaznuuaTh npsimoe 1 HenpsiMoe (pa3BUTHE C
MpeBpaIleHNeM) pa3BUTHE )KUBOTHBIX. ONpeneNsTe ypOBHU
MIPUCIIOCOOICHNS OPraHu3Ma K U3MEHSIOIUMCS YCIOBUSM.
OOBSACHATH OTPHUIIATEITHHOE BIMSHHUE AJIKOTOJISL, HUIKOTUHA U
HapKOTHYECKUX BEIIECTB HA Pa3BUTHE 3apObIIla YEIOBEKa,
MIPUYMHBI HAPYIIEHUH pa3BUTUS opraHu3mMoB. opMupoBaTh
COOCTBEHHYIO MO3UIIHIO IO OTHOIIEHHIO K 3JI0POBOMY
o0pa3y xu3Hu. PeanusoBars HHPOPMAITMOHHO-
KOMMYHHUKATHBHYIO KOMITETEHIIHIO ITyTEM MPOTyKTHBHOTO
OO0IIIEHUS ¥ B3aMMOJIEHCTBHS B IIPOIIECCE COBMECTHOM
y4eOHOH e TETFHOCTH C YYETOM MO3UIHHA IPYTUX
YYaCTHUKOB. Pa3BUTH MM03HaBaTENbHBIN HHTEPEC K
M3YyYEHUIO OMOJIOTHH B MIPOIecce N3yUCHHS
JIOTIOJTHUTEIHHOTO MaTepuaa.
OcHoBBI 12 OmnpenensTs ri1aBHbIE 331a4l COBPEMEHHOMN IeHETHKH.
TreHeTHKH U O1neHnBaTh POJTb, KOTOPYIO CHITPAIH 3aKOHBI HACTICTIOBAHHUS,
ceJIeKIHM. oTKphITEIe [ peropom MeHienem, B pa3BUTHH T'€HETHKH,
['enernka. CENIEeKITUN U MeTUITUHBI. [[OHMMaTh, TPH KaKUX YCIOBHUIX
Metonbt BBIMOJIHAIOTCS 3aKOHBI MeH1ems1. Y BEpEeHHO UCTIONIb30BaTh
TCHETHKH. OMOJIOTUYECKYIO TEPMHHOJIOTHIO B TIpeiesiax TeMbl. Y METh

I'enorun u cpena.

Hacnencrsennas

II0JIb30BATHCS T€HETUYECKON TEPMUHOJIOTUEN U
CUMBOJIUKON. COCTaBISATh CXEMBI CKpEIINBaHUs. BBIABIATH
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u
HEHACJIeICTBEHHA
s U3BMEHYUBOCTb.
JlomecTukanus u
CEJIEKITHA.
Metonsnl
CEJICKIIUU.

AITOPUTM pELIEHUs TeHETUYECKUX 3a1ad. Pemars
Oouosorudeckue (reHeTU4YecKue) 3a1aun. Pa3BuTh
M03HABATENIbHBIN HHTEPEC K U3YYEHUIO OMOJIOTHH B
IIPOLIECCE U3YUEHHUSI TOIIOJIHUTEIBHOM JIUTepaTypsl. Pemars
Ouosornueckue (reHeTUYECKUE) 3a/1a4u Ha TUTUOPUIHOE
CKpeurBanue. Peann3oBars HHPOPMALMOHHO-
KOMMYHUKATUBHYIO KOMIIETEHIIUIO ITYTEM NPOLYKTUBHOIO
OOIIEHUS ¥ B3aUMOJICHCTBHS B IIPOIIECCE COBMECTHOM
y4eOHO! JesTeNbHOCTH € YYETOM MO3ULHI IPYTHX
YYaCTHHUKOB IPU OOCYKJICHHH 3aKOHOMEPHOCTEH
HacneA0BaHUs npu3HakoB. [lepeuncnsaTe OCHOBHbBIE
MPUYMHBI CLEIUIEHHOTO Hace10BaHus TeHOB. OObACHATh
3aKOHOMEPHOCTH Hacje10BaHus 3a00eBaHui, CLIETIIICHHBIX
¢ nosioM. OOBACHATH MPUYUHBI U 3aKOHOMEPHOCTH
HaCJIeIOBaHMs TaKoro 3a00JieBaHUs, KaK reMO(IU.
BbISBUTH OTIMUMTENIBHBIE OCOOCHHOCTH BHESACPHON
HACJIEICTBEHHOCTHU U SAEPHOM (MEHAETEBCKOM)
HacneacTBeHHOCTH. [TpogomkuTs popMupoBanme ymMeHuUs
aQHAIM3UPOBATH OMOJIOTHYECKUI TEKCT. Pa3znnuaTh
KaueCTBEHHbBIEC U KOJMYECTBEHHbIE NpU3Haku. [IponomkuTs
¢dbopmupoBath ymeHue padorars B rpymnmax. Hayuurscs
aHAJIM3UPOBATh MHPOPMALIHIO U pabOTaTh C TEKCTOM.
OmnpenensiTe OCHOBHBIE (POPMBI HF3MEHUYMBOCTH OPTaHU3MOB.
[IpuBoauTH MpUMeEpsl MOIU(DUKAITMOHHON U
KOMOMHATHBHOW U3MEHYMBOCTH. Y BEPEHHO HCIIOJIH30BATh
OHMOJOTMYECKYI0 TEPMUHOJIOTHIO B TIPEEIax TEMBI.
Hcnonb30Bath JOMOHATEIBHBIE HICTOYHHKU HH(POPMAIIVH B
yueOHOM mpoliecce. BoIABIATE HCTOYHUKY MYTareHOB B
OKpY>Karolen cpesie (KOCBEHHO). YMeTh JaBaTh
onpezaeneHust rTepMmuHaM. OOBSCHATH BO3MOKHBIE TPUUKHBI
BO3HUKHOBEHHUS MyTaluid. OObSICHATH BayKHEHIINE
pa3nuuus HacJAeACTBEHHON M HEHACIECTBEHHON
M3MEHYMBOCTH. HazbIBaTh METOABI KJIACCHUECKON T€HETHKH.
[IpuMeHATHh TEOpETUUECKUE 3HAHUS B IPAKTUYECKOMN
NesTeNIbHOCTH. Pa3BUBaTh HaBBIKM PaOOTHI C PA3INYHBIMU
BUJaMU HHpopMmali. HayduThecst aHamu3upoBaTh,
KPUTUYECKH OLIEHUBATh U CUCTEMATH3UPOBATh
nHpopmanuto. Pa3BuBaTh yueOHYIO KOMIIETEHIIUIO B
MPOIIeCCe TPYNIIOBON U MHIUBUIYAIBHOU PaOOTHI.
PeanuzoBaTh HHPOPMAIIHOHHO-KOMMYHUKATUBHYIO
KOMITETEHIIUIO MMYTEM MPOAYKTUBHOTO OOIIEHUS U
B3aMMOJICHCTBHS B IIPOLIECCE COBMECTHOM yueOHOM
JESTEIbHOCTH € YYETOM MO3ULUHI APYTUX YYaCTHUKOB.
Pa3BuBaTh MO3HABATENBHBIN HHTEPEC K U3YUCHUIO OUOIOTHH
B IIPOLIECCE U3YyUYEHUS JOMOJHUTEIBHOIO MaTepuaia.
CdopmupoBaTh mpecTaBIeHUE O HACICICTBEHHBIX
3a00JIeBaHUAX YEJIOBEKA, IPUYMHAX UX BOZHUKHOBEHUS,
MPERYNPEXKACHNUN U ledeHNH. CaMOCTOATENBHO
OCYILIECTBIATH NHPOPMALIMOHHO-TIO3HABATEIbHYIO
NEeSTeNbHOCTh C Pa3IMYHBIMHA UCTOUYHUKAMU WH(OpMAIIUK.
Pa3BuBaTh No3HABATENbHBIA HHTEPEC K U3YUEHUIO OMOJIOTUN
B ITPOLIECCE U3YUEHUS JONOJHUTEIBHOIO MaTepraa.




Ucnonb3oBars cpeacrsa UKT B penieHnr KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33]1a4, CBSI3aHHBIX
C U3yYEHUEM HACIIEICTBEHHBIX 00JIe3HEH YeloBeKa.
OOBSCHATH 3HAUYCHUE CETIEKIINU ISl Pa3BUTHUS OMOJIOTHH U
apyrux Hayk. OLleHHBaTh JOCTUKEHUSI MUPOBOHM 1
OTe4YeCTBeHHOU ceneknnu. Haxoauts nadopmanmro o
LIEHTpaxX MPOUCXOKIAEHUS KYIbTYPHBIX PACTEHUN.
Pa3BuBaTh MO3HABATENHHBIN HHTEPEC K U3YUCHUIO OMOJIOTUN
Ha IpUMepe CO3JIaHusI KOMIIBIOTEPHOI Mpe3eHTauu 00
0JIOMAITHEHHBIX )KUBOTHBIX. ONpeAeNsaTh rJIaBHbIC 3aa4l U
HaIlpaBJICHUsI COBPEMEHHOM CEJIEKIIMU. XapaKTepU30BaTh
METO/IbI KJIACCUYECKOW U COBPEMEHHOM CEJIEKIUU.
CpaBHHMBATh CKOPOCTh CO3/IaHUSI HOBBIX COPTOB PACTEHUI
MIPU UCIIOJIb30BAHUU PA3IUYHBIX METOJIOB CEICKIIUH.
OOBACHATH 3HAYEHUE CETIEKLIUU ISl Pa3BUTHUS OUOJIOTUH U
npyrux Hayk. OLleHUBaTh JOCTUXKEHUSI MUPOBOHM 1
OTE€UECTBEHHOU cenekunu. OleHUBaTh STUYECKNE aCIIEKThI
HEKOTOPBIX MCCIICAOBAHUN B 0071aCTH OMOTEXHOIOTHH.
Pa3BuBaTh mo3HaBaTEIBHBIN HHTEPEC K U3YUCHUIO OMOJIOTHH
B IIPOIIECCE U3YUYEHMS JOMOJIHUTEILHOIO MaTepuaa.

11 kiaace

IBoJaonus.
Teopus
SBOJIIOLIUH.
CBuaeTeIbCTBA

JYBOJIFOLIMH YKUBOH

MIPUPO/IBI.
DakTOopsl
JBOJIIOLUHU, X
BIIMSIHUE HA
reHooH

MO YJISIIIUH.
PasButne xxu3Hu
Ha 3eMmie.
OBOJIIOLHS
yeJioBeKa
(aHTpOIIOTEHE3).
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CaMoCTOATENBHO ONPEAEIIATh LEeNb YUeOHO! JesITENbHOCTH.
OuenuBath poiib Teopuu 3Bosironuu Y. JlapuHa B
(hopMHpPOBaHNN COBPEMEHHOW HAYYHOW KaPTHHBI MUPA.
Haxoautes nHdopMamuio o runoreszax mpoucxXoxKIaeHUs
KU3HH B PA3JINYHBIX UICTOUHUKAX U OLEHUBATH €€.
XapakrepuszoBaTh HayuHble B3rsibl XK. KroBbe, K. JIunnes
u XK.-b. Jlamapka. OOBSICHATH CYIIIHOCTh YBOJIFOIIMOHHOTO
MOJIX0/1a K U3YUEHHIO )KUBBIX OPraHU3MOB. AHAJIU3UPOBATh
Y OLEHUBATDH PA3JIUYHBIC THIIOTE3bI IIPOUCXOXKICHHS KU3HH.
ApPryMeHTHpOBAaTh CBOIO TOUKY 3PEHHS B XO/I€ TUCKYCCUU
10 00CYXKIEHUIO TUITOTE3 CYITHOCTH U TIPOUCXOMKICHUS
Ku3HH. CaMOCTOSITENbHO OCYIIECTBIATh HH(POPMALIMOHHO-
MO3HABATENBHYIO I TEFHOCTD C PA3IMYHBIMH
HCTOYHUKAMU MHPOpPMALUHU. YMETh OOBSICHSTD, IOUEMY
UACHTUYHOCTh CIIOCOOOB XpaHEHWs, Iepelavun 1
peanu3aly HacleACTBEHHON HHpOpMauu
CBHUJICTEIILCTBYET O €IMHCTBE MPOUCXOKICHHS BCETO
AKHUBOT0. XapaKTepU30BaTh JaHHBIE, CBUJIETEIbCTBYIOIINE
00 3Bomony. HayuuThCst cpaBHUBATH JKUBBIE OPTaHU3MBL.
HaxoauTe cxo/cTBa U pa3auyus 0 MOP(POIOrHYECKUM
npu3HakaM. OOBSCHITH IPUYHHBI CXOJICTBA PAHHUX CTaIUH
SMOPHOHAIBHOTO Pa3BUTHS KUBOTHBIX. HayunThcs
paboTaTh ¢ OMOJIOTHYECKUM PUCYHKOM. Pa3BuBaTh
M03HABATENNbHBIM HHTEPEC K N3YUYEHUIO OUOJIOTHH B
mporiecce N3y4eHus JOMOTHUTEIHHOTO MaTeprana.
Hcnons3oBate cpeactsa KT B pemeHnn KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U OpPraHU3aIIMOHHBIX 3a]1a4, CBI3aHHBIX
C U3YYEHHUEM DBOJIIOLINY JKUBBIX OpraHu3mMoB. Mcnonb3oBath
JIOTIOJTHUTEIHHYIO JINTEPATYPY C LENBIO MOATOTOBKH
cooOuienus no Teme. ChopMUpoBaTh yMEHUS
CaMOCTOSITETFHOTO KOHTPOJISI U KOPPEKIHH y4eOHOM




JEeSITeIbHOCTH C UCIIOJIb30BAHUEM BCEX BO3ZMOXKHBIX
peCYpCOB JUIsl JOCTUKEHUS IOCTABIICHHBIX LieNel. Boiienars
CYLIECTBEHHbIE MpU3HAKU BUAA. OObSICHITDH
MOMYJISIIUOHHYIO CTPYKTYPY BUa. XapaKTepu30BaTh
OCHOBHbBIE€ KpUTEPHUH BHJIA. XapaKTEPU30BATh MOMYJIISIUIO
KaK 3JIEMEHTApHYIO €AMHUILY BOJIOIMH. XapaKTepru30BaTh
(hakTOophI (IBIKYIIKE CHIIBI) 3BOJtoH. OIICHUBATh
OTHOCHUTEIILHYIO POJIb Jpetiha reHOB U 0TOOpa B IBOIOLIUN
nonyisiiuil. Paznuyats popmbl ectecTBEHHOro 0TOOpA.
OOBACHATH POJIb €CTECTBEHHOT'O 0TOOPa B BOSHUKHOBEHUH
ajantauuid. Pa3znuyate pa3Hble TUIBI BUI000pa30BaHUS.
XapakTepu30BaTh OCHOBHBIEC HAIPABJICHUS BOIIOIHH.
OOBsACHATH 3HaUEeHUE OMOJIOTUYECKOTO pasHOO0pa3us AJis
coxpanenus 6uochepsl. OBIaIeTh METOJAMHU HAYIHOTO
MO3HAHUS, UCIIOJIb3YEMbIMH NPU OUOIOTHUECKUX
MCCIIEIOBAaHMSIX B MPOLIECCE BHIMOIHEHUS JIAOOpaTOPHOU
paboTel. HayunThCs OnuchIBaTh OMOIOTHYECKHE OOBEKTHI.
PazBuBath ymeHHE OOBSICHITH PE3YIbTATHl OMOIOTUIECKUX
HKCIEPUMEHTOB, JIeNIaTh BEIBOIBI. Peann3oBarh
CaMOCTOSITENIbHYIO HH(POPMAITHOHHO-TIO3HABATEIHHYIO
NEeSATENILHOCTh C PA3IMYHBIMA UCTOYHUKAMU UH(POPMAITUH.
OcBOHUTH METO/IbI HAYYHOT'O TTO3HAHMU S, UCTIOJIb3YEMBbIE MTPH
OMOJIOTHYECKHUX MCCIEOBAHUAX B MIPOIIECCE BHITOTHEHHS
naboparopHoit paboTsl «MI3MEHUYNBOCTH OPTaHU3MOBY.
HayuuTbcst 00BSCHATH MPUIHHBI BOSHUKHOBEHUS
HACJIEICTBEHHOW N3MEHYUBOCTH B MOMYJSIUAX. PackpbiBaTh
PO XPOMOCOMHBIX ¥ TEHOMHBIX MYTAIHi B YBOJIIOIUH.
Pa3BuBaTh yMeHUE OOBICHATH PE3yIbTaThl OMOIOTUUECKUX
HKCIIEPUMEHTOB, JIeNIaTh BEIBOIbI. Pa3BuBaThH
M03HABATENbHBIN HHTEPEC K H3yYEHUIO OMOJIOTHH B
mporiecce U3y4eHus JOMOTHUTEIHHOTO MaTepraa.
XapakTepu30BaTh €CTECTBEHHBIH 0T00p. OOBICHATH

3¢ (HEeKTUBHOCTh €CTECTBEHHOTO 0TOOpa U Ipeii( reHoB.
HayuuTscs aHanu3upoBaTh MOTYYSHHYIO HHGOPMAIUIO U
NeNIaTh BBIBOJIBL. [10JTb3YsCh TOCTYITHBIMU UCTOYHHKAMU
nH(pOpMaILIUY, HAYYUThCS 1aBaTh ONpPEAEICHUS TOHATHUSM.
YMeTb CpaBHUBATH pa3inyHbIe OPMBI €CTECTBEHHOTO
0TOOpa M BBIAENATH YEPThI CXOJICTBA M PARTUYMS MEXKIY
HuMu. [IpuBoauTh npumepsl pa3HbIX popm oTOOpa B
npupoae. Hayuutscs paborats ¢ rpadkaMu U pUCyHKaMH.
CocTtaBisTh cxeMbl U TaOnuIbl. Pa3BUBaTh MMO3HABATEIHHBIN
MHTEPEC K U3Y4YEeHUI0 OMOJIOTHH B ITpOLecce U3yUeHUS
JOTIOJTHUTEIBHOTO MaTepraa. Pa3nuyars myTH 9BOIOIUN
KUBOU MPUPOABI U 3HATH UX XapaKTEPHbIE OCOOCHHOCTH.
[TpuBOIUTE IPUMEPHI MUMUKPUH B OOBSICHSATH
MIPEUMYIIECTBa, KOTOpPBIE MaET MoApaxkaTeabHasi OKpacka
XHUBOTHOMY. [loroTaBNnMBaTh COOOIIEHMS, UCTIONB3YS
nH(OPMALIMOHHBIE PECYPCHI U JOTIOJHUTETHHYIO
muteparypy. Co3naBath MyJIbTHMEAHIHYIO MTPE3CHTAIINIO C
ucnonbs3zoBanueMm MKT. Pa3BuBatTh 1o3HaBaTebHBIN
WHTEPEC K U3YYECHUIO ONOJIOTHUH Ha TIPUMEpPE MaTEPUAIIOB O
PUCIIOCOOJIEHHOCTH OPTaHU3MOB K CpeJie OOUTaHMSL.




OBrazneTs METOJaMH HAYYHOT'O TTO3HAHUS, UCIIOJIb3YyEMbIMU
pu OMOJIOTUYECKHUX MCCIIEOBAHUSAX B IIpoIecce
BBINIOJTHEHUS J1abopaTopHoi padoTsl «lIpucnocobieHHOCTH
OpPTraHU3MOB K cpejie oouTanus». HayduTscsi OmUCHIBaTH
MPUCTIOCOOJICHHS OPra3MOB U OOBSICHATH UX 3HAUCHHUE.
PazBuBath ymeHHe OOBSICHITH PE3YIbTAThl OMOIOTUYECKUX
JKCIIEPUMEHTOB, JIeJaTh BbIBO/IbI. Pa3BuBaTh
MO3HABATENIBbHBIM HHTEPEC K U3YUYEHUIO OMOJIOTHH B
MpolLiecce U3y4eHus AOMOIHUTEIBHOIO MaTepurana.
XapakTepu30BaTh OCHOBHBIE CLIOCOOBI BU000pa30BaHusl.
[lepeuncnsaTh BO3MOXKHbBIE IPUUUHBI FeOrpadUIECcKOro u
HKOJIOTHYECKOT0 BU000pa30BaHusl. AHAIU3UPOBAThH
CTaTUCTUYECKHUE IaHHbIC U JeNIaTh BBIBOIbI HA OCHOBE
aHanu3a. Mlcnonab30BaTh JONOTHUTEIBHBIE HCTOYHUKH
nH(popMaluy AJi pa3BUTHUS O3HABATEILHOTO UHTEPECa K
OHMOJIOTHH Ha IPUMEPE MATePUAIOB 00 00pa30BaHUK HOBBIX
BUJ0B B nipupoze. ChopMupoBaTh 3HaHUS O JIEKAPCTBEHHON
YCTOMYMBOCTH OPraHU3MOB, SBOJIOLIMU PACTEHUI B
AHTPOIIOTEHHBIX JaHAmadTax ¥ 00 YCTOMUYUBOCTH K
uHcekTHIUAaM. OnpeaensTh MaKpOIBOJIOLUIO KaK MpoLecc
00pa3oBaHMs HAIBUIOBBIX TAKCOHOB. OXapaKkTepru30BaTh
COCTaBJISIOLINE MAKPOIBOIIOLNU: TUBEPTEHIUIO U
BbIMHpaHue. DoOpMUPOBATh YMEHUSI CAMOCTOSITETIHHOTO
KOHTPOJISI U KOPPEKIHMU YUeOHOU AESITENbHOCTH C
HCII0JIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB.
XapakTepru30BaTh TMIOTE3bI MPOUCXOKICHUS KU3HH Ha
3emiie. OieHUBaThH poJIb OMONIOTHH B (hOPMUPOBAHIH
COBpPEMEHHBIX MPECTABICHUN O BOSHUKHOBEHUHU KU3HU Ha
3emiie. PeanmmzoBaTh caMOCTOATENBHYIO HH()OPMAIIHOHHO-
MO3HABATENBbHYIO ACSITENbHOCTD C Pa3IMYHBIMU
WCTOYHUKAMU HH(POPMAITUH, HAYIUTHCS €€ KPUTHYECKH
OLIEHUBATh U UHTEpHpeTHpoBaTh. CHopMHUpPOBATH
COOCTBEHHYIO MO3UIINIO 10 OTHOILIEHUIO K OMOJIOTHYECKON
uH(pOpMaINH, MOITy4aeMON U3 Pa3HbIX HCTOUHUKOB.
[lepeuncnsTh KiItOUEBbIE 3BOIIOIMOHHbIE COOBITHS B
UCTOPHHU PA3BUTHUS XKU3HU. Pa3BuBaTh M03HABATEIbHBIHN
MHTEPEC K U3YYEHUIO OMOJIOTUH B IPOLIECCE U3YUCHUS
JIOMOJTHUTENbHOTO MaTepuana. Haxoauts nnpopmanuio oo
OCHOBHBIX ATalax pa3BUTHS KU3HHU HA 3eMIIe B Pa3THUHBIX
HCTOYHMKAX U OLleHUBATh e€. PeannszoBath
CaMOCTOSITENTbHYIO0 WH(OPMAIIMOHHO-TIO3HABATEILHYIO
JEeSITeIbHOCTD C PA3IMUYHBIMU HCTOUHUKAMH HH(OPMAIIHH.
Pa3BuBaTh yueOHYI0 KOMIETEHIIHIO B TIPOIIECCE TPYIIIOBOM
Y MHIUBUAYaJTIbHON paOOThl. YBEPEHHO UCIIOIB30BATh
OHMOJIOTUYECKYIO TEPMHHOJIOTHIO B TIpEIeIaxX TEMBI.
Hcnonb3ys A0CTYIHBIE HCTOYHUKH UH(OpMAIIHIH,
JI0Ka3bIBaTh BIUSHHUE MIPOIIECCOB KU3HEACATEIIEHOCTH
OpraHu3MoB Ha aTMocdepy U TuTochepy 3emiu.
[lepeuncnsats ocHOBHBIE apOMOPGO3bI B IBOJIIOIIMH KUBBIX
OpPraHu3MOB, IPUOOPETEHHBIE HA Pa3HBIX ATANaX Pa3BUTHS
KU3HU Ha 3emiie. YMETh OMUCHIBaTh OCHOBHbBIE COOBITHS
Pa3BUTHS )KU3HU, TPOUCXOISIINE Ha Pa3HBIX
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XPOHOJIOTHYECKHUX OTPE3KaX BPEMEHH I'€0JIOTnYeCKOi
neronucu. Hayuutses opopmisTh MaTepuan naparpadga B
BUJIe TaOJIUIl WK cXxeM. Mcronp30BaTh cpecTBa
MH(POPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUH JUIS
CO3J1aHus MyJbTUMeauanpe3eHTauuu. [IpuBoaurs
JI0Ka3aTenbCTBA POJICTBA, OOLUTHOCTH IPOUCXOKICHUS U
9BOJIIOLIUM KUBBIX OPraHU3MOB Ha IPUMEpPE COMOCTABICHUS
OTJIEJIbHBIX CUCTEMATHYECKUX TpyIIl. Pa3BuBarh
[I03HABATENNbHbIM HHTEPEC K N3YUYEHUIO OUOJIOTHH B
IIpOLIECCE U3YyUEHUS JONOJHUTENBHOIO MaTepraa.
CdopmupoBaTh IpeaCTaBICHUE O €MHCTBE JKUBOTO.
XapakTepru30BaTh CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.
BBIABIIATE 4epThI CTPOSHUSI YETIOBEYECKOIO Tea,
00yCIOBJICHHBIE TPAMOXOKeHneM. CpaBHUBATh CTPOCHUE
TeJla IMMIIaH3€ U YeIoBeKa. Pa3BuBaTh 1103HaBaTEIbHBIII
MHTEPEC K U3YUYEHUIO OMOJIOTHH B MPOLECCE U3YUCHUS
JIONOJTHUTEIBHOTO MaTepuana. XapakTepu30BaTb OCHOBHbBIE
sTansbl aHTponoreHe3a. Haxonute nHpopmanuio o mpeakax
YeJI0BEKa B PA3IMYHBIX UICTOYHHUKAX U OLIEHUBATH €€.
PeanuzoBaTh HH(OPMAIIMOHHO-KOMMYHHUKATHBHYIO
KOMIIETEHIIHIO IyTEM MPOJTYKTHBHOTO OOIIECHHS U
B3aMMOJICHCTBHSI B IIPOLIECCE COBMECTHOM yueOHOM
JESATEIbHOCTH € YYETOM MO3ULIUHI APYTUX YYaCTHUKOB.
CamocTosTeNnbHO ONpPEeNaTh Leidb YUeOHOM NesTeTbHOCTH.
PeanmzoBaTh nH()OPMAITMOHHO-KOMMYHHUKATHBHYIO
KOMIIETEHIUIO MMyTEM MPOJAYKTUBHOI'O OOILIECHHS U
B3aMMO/JICHCTBUS B IIPOLIECCE COBMECTHON yueOHOM
JESITeIbHOCTH C Y4ETOM MO3ULMN APYIUX YUaCTHUKOB.
CdopmupoBaTh yMEHUSI CAMOCTOSTEIILHOTO KOHTPOJISI U
KOPPEeKIUH y4eOHOH NesTeTbHOCTH ¢ UCTIOJIb30BaHUEM BCEX
BO3MOXKHBIX PECYPCOB JUIsl TOCTHKEHUS TOCTABJIEHHBIX
neneit. Pa3BuBaTh NOo3HAaBATENbHBIA HHTEPEC K U3YUYEHUIO
OMOJIOTHH B MPOIIECCE U3YUEHUS JOMOIHUTEIBHOIO
Matepuana. OObACHATH pOJIb OMOIOTHUECKUX U COLMATIBHBIX
(hakTOpOB B HBOJIIOLINY YenoBeka. Hayuurbes
aHAJIM3UPOBATh MOJYYEHHYIO MH(OpMaIUIO U JeNaTh
BBIBOJIBI. [10JIB3YSICh TOCTYITHBIMUA UCTOYHUKAMHU
nH(pOpMaINY, HAYYUThCS JaBaTh ONPEAEICHUs OHATHIM.
OOBSACHATH BOZMOKHBIE TIPUYHUHBI YMEHBIICHUS pa3MEPOB
MO3ra y COBPEMEHHBIX JIFOJIEH TI0 CPABHEHMIO C
HEeaHJepTaJIblIaMHi U KPOMaHbOHIIAMH.

IKOCHCTEMBI.
Opranu3mMsl 1
OKpY’Karomias
cpena.
Crpykrypa u
3aKOHOMEPHOCTH
CYIIIECTBOBaHMS
ouocdepsl.
Oxpana
TIPUPOJIBL.
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Omnpenensrs ri1aBHbIE 33a4U COBPEMEHHOM IKOJIOTHH.
XapakTepru30BaTh OPraHU3Mbl ¥ NOMYJISLUHU IO UX
OTHOIIEHMIO K 9KOJIOTHYECKUM (akTopaMm. HaxomuTs
paznuuus Mexay ¢akropamu cpeasl. [IpuBoauTh npuMepsl
(akTOpOB cpebl. YBEPEHHO UCIOIB30BATh OMOIOTHYECKYIO
TEPMHUHOJIOTHIO B IIpefenax TeMbl. CTaBUTh OMOJIOTHYECKHE
SKCIIEPUMEHTBI U IIPOBOJUTH UCCIIENOBAHNS 110 U3YYEHUIO
B3aMMOOTHOIIEHUI OpraHu3ma U cpefpl. PasBuBars ymMeHne
OOBSICHATB PE3YJIbTaThI, eNaTh BHIBObI. CaMOCTOATENBHO
OCYIIECTBIATh NHPOPMALIMOHHO-TIO3HABATEIbHYIO
JeSITeIbHOCTD C PA3JIMYHBIMU MCTOYHUKAMHU MH(OpMAIIH.
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AHanMM3UpOBATH CTPYKTYPY U IUHAMUKY MOIYJISILUNA.
OnwuchIBaTh OTHOIICHHUS MEXY 0COOSIMU BHYTPHU
nonyisiiuu. PeannzoBats MHPOpMALIOHHO-
KOMMYHHKATUBHYIO KOMIIETEHIUIO ITYTEM MPOLYKTUBHOIO
OOIIeHHs U B3aMOJICICTBHS B MPOIIECCEe COBMECTHOM
yueOHOM esTenbHOCTH. Pa3BUBaTh MO3HABATEIHHBIN
MHTEPEC K U3YYCHUIO OMOJIOTUU B IPOLECCE U3YUCHHUS
JIOTIOJIHUTEIBHOTO MaTepHuala. XapakTepu3oBaTh
9KOJIOTHYECKHUE HUIIH U ONPEAEISATh KU3HEHHBIE ()OPMBI
BUJIOB. YMETh MOJIb30BaTHCS OMOJIOTHUECKON
TEPMUHOJIOTHEN U CUMBOJIMKON. HayunThcs cocTaBisaTh
TaOIHUIBI U CXeMBI. VCTIoNb3ys TOTMOHUTENbHBIE HCTOUHUKI
nH(pOpMaLIUY, TOATOTOBUTH COOOIIEHUE O BO3MOXKHBIX
BAPUAHTAX MEXBUIOBBIX OTHOLIEHUN. [Tonb3ysch
JOCTYIHBIMU UCTOYHUKAMHU HHPOPMAIIH, HAYYUTHCS
JIaBaTh OIIPEEIICHUs TIOHATUAM. Y BEDEHHO UCII0JIb30BaTh
OHMOJIOTUYECKYI0 TEPMUHOJIOTHIO B TIPEIEIax TEMBI.
OOBACHATH POJIb COOOIIECTBA )KUBBIX OPraHU3MOB B
9KOCHCTEME. XapaKTepU30BaTh Pa3HOOOpa3He IKOCUCTEM.
Pa3BuBaTh Mo3HABATENbHBIN HHTEPEC K U3YUECHUIO OMOJIOTUN
B IIPOLIECCE U3YUEHUS JONOJHUTEIBHOIO MaTepuana 0o
JKOJIOTMYECKUX nupamuaax. Mcnonas3oBarh cpeacTpa
WH(POPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHH JIIS
CO3JaHUsl MYJIbTUMEIUMHBIX IIPE3ECHTAUN. Y BEpEHHO
HCI0JIb30BaTh OMOJOTMYECKYI0 TEPMUHOJIOTHIO B IIPEesIax
temsl. [Ipogomkuts popmupoBaTh ymeHHUsS paboTaTh C
omosorndeckoi nHpopmarmeit. OBnaaeTb METO1aMU
9KOJIOTUYECKHUX MCCIIE0BAHMI Ha IPUMEPE BHIIOJHEHUS
1a00paTopHOil paboThl «AKBapUyM KaK MOJIENb
3KOCHUCTEMBI». Pa3BUBaTh NO3HABATEIBHBIN UHTEPEC K
M3Y4YEHUIO OMOJIOTHUH B MPOLIECCE U3YUCHUS
JOMOJTHUTENBHOTO MaTepuana. [Ipo1omkuTe GopMUpOBaTH
YMEHHS CAMOCTOSTEILHOTO KOHTPOJISL M KOPPEKIIUHN Y4eOHOM
JEATEIbHOCTH C UCIIOJIb30BAHUEM BCEX BO3MOKHBIX
PECypCOB JUIsl TOCTUKEHUS ITOCTABICHHBIX LIEJIEH.
Pa3BuBaTh ymeHHe OOBSCHITH PE3YIbTaThl OMOIOTHYECKUX
JKCIEPUMEHTOB, JI€1aTh BBIBOJIBI HA OCHOBE ITOJIyYEHHBIX
naHHbIX. CaMOCTOSTENFHO pPeann30BaTh HH(POPMAITMOHHO-
ITO3HABATEJIBHYIO IEATEIBHOCTD C PA3JIMYHBIMU
UCTOYHMKaMU MHpopMaruu. Pa3BuBare yueOHYIO
KOMIIETEHIIUIO B IIPOLIECCE TPYIIIOBON U MHIUBUTyAJIbHON
pabotbl. Hayuntbes qaBath ornpejieneHus: OnoJorHuecKum
TepMuHaM. VCrionb3ys TOMOIHUTEIBHBIE HCTOYHUKN
uH(pOpMaINH, TOATOTABINBATE COOOIIEHNUS IO BEIOpaHHON
TeMe. Pa3BUBaTh MO3HABATENbHBIN HHTEPEC K U3YUEHUIO
OMOJIOTUH B MPOLIECCE U3YUEHHSI JOMTOJTHUTEIHLHOTO
Matepuaina. OObICHATh MPUUUHBI YCTOMYUBOCTH U CMEHBI
9KOCHUCTEM. BBIABIIATH MOCIEACTBUSA aHTPOIIOTEHHOTO
BO3JIEUCTBUS HA IKOCUCTEMBI CBOETO PETMOHA, IPeIaraTh
COCOOBI CHHXKEHHSI aHTPOTIOT€HHOTO BO3IEUCTBHS Ha
JKOCHUCTEMBI. [ [pUBOINTE MpUMEpPHI BO3ACHCTBUS YEIIOBEKA
Ha ’KocucTeMbl. CpaBHUBATH NPUPOIHBIE SKOCUCTEMBI U
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arpo’KOCHUCTEMBI CBOEII MECTHOCTH U JI€1aTh BBIBOJBI HA
OCHOBE CPaBHEHUS. AHAIU3UPOBAThH U OLICHUBATH
r7100aJ1bHbIE HKOJIOTUYECKUE MPOOJIEMBI U ITYTH UX PELICHHUS,
IIOCJIEACTBHS COOCTBEHHOM AEATEIbHOCTH B OKPYKaroIen
cpene; OMOIOrHYeCKy0 HH(POPMAIIHIO O TII00ATBHBIX
HKOJIOTUYECKUX MPOOIIeMax, MOIydaeMylo U3 Pa3HbIX
HCTOYHUKOB; 1I€JIEBbIE Y CMBICIIOBBIE YCTAHOBKH B CBOMX
JEHCTBUAX U IOCTYIKaX [0 OTHOLLIEHUIO K OKpYKaroIen
cpeae. Hayuntbcst cocTaBisTh pa3BEPHYTHIH MJ1aH
naparpadga. Xapakrepu3oBath Onochepy Kak yHUKaIbHYIO
skocucteMy. Hayuutbes naBate onpeneneHus
OMOJIOTMYECKUM TepMUHAM. Peann3oBarh caMOCTOSTENbHYIO
MH(GOPMALMOHHO-TI03HABATEIbHYIO 1€ATEIIBHOCTD C
Pa3IMYHBIMU UCTOYHUKAMU HH(POPMALINHU, HAYYUTHCS €&
KPUTHYECKH OLIEHWBATh U MHTEPIPETHPOBaTh. [lepeuncisath
OCHOBHBIE (DYHKITMH KHBBIX OpPraHU3MOB B Onocdepe.
O1eHnBaTh POJIb )KUBBIX OPraHU3MOB B IIepepacipeeIeHUN
IIOTOKOB BelIeCTBa U SHEpruu. Vcrnonb3ys JOMONIHUTEIbHbIE
MCTOYHHUKH WH(POPMAIINH, TOATOTOBUTH COOOIICHUE O
BKJIa/I€ B pa3BUTHE YUEHUs 0 OHochepe U HaydHbIX
noctwkenusax B. M. Bepnanckoro. Xapakrepu3oBarb
KOHIIETILMIO YCTOWYMBOro pa3Butusi. OBiaieTb METOJaMU
9KOJIOTMYECKUX MCCIEA0BAHNUN HA PUMEPE BHIIIOJIHEHUS
nabopaTopHoil paboThl «CpaBHUTENbHAS XapaKTEPUCTUKA
MIPUPOIHBIX U HAPYILIEHHBIX SKOCUCTEM». Pa3BuBaTh ymeHue
OOBSICHATB PE3yJIbTaThl OMOJIOTUYECKUX IKCIIEPUMEHTOB.
OneHnBaTh BO3MOKHOCTHU TOJICPKAHHS OMOJIOTHYECKOTO
pa3Ho00pa3us Ha NOMYJISALMOHHO-BUIOBOM, T€HETHUECKOM U
9KOCUCTEMHOM YpOBHsIX. [IpenoxKuTh METOIbI COXpaHEHUs
reHodona penkoro suja. [Ipoananusuposats Kpacuyro
KHMT'Y CBOETO perruoHa. Peain3oBarh caMOCTOSTENbHYIO
MH(POPMAIMOHHO-TI03HABATEIbHYIO 1€ATENbHOCTD C 45
Pa3IMYHBIMU UCTOYHUKAMH UH(OpMAaLUU, HAYUUThCS €€
KPUTHUYECKH OLIEHUBATh U HHTEpIpPETUpoBaTh. Mcnonb3ys
JIOTIOJTHUTEIIbHBIE HCTOYHUKH WH(OPMAIIHH,
MOJITOTABJIMBATh COOOIIEHHS 00 0C000 OXpaHIEeMbIX
MIPUPOHBIX TEPPUTOPUSX Ballero peruona. ChpopmupoBarhb
COOCTBEHHYIO MO3ULIMIO [0 OTHOIIEHUIO K MpolieMe
OXpaHbl OKpY’Karolllel cpe/pl. XapaKTepu30BaTh OCHOBHBIE
METOIbl OMOJIOTHYECKOT0 MOHUTOpUHTA. OBlaIETh
MeTOoJIaMU OMOJIOTMYE€CKOr0 MOHUTOPUHIA HA TPUMEpe
BBINOJIHEHUS NTPaKTHUECKON paboThl «OmpeneneHue
KauecTBa BOJIbl BOJoEMay». Pa3BuBaTh yMeHHe O0OBACHATH
pe3yabTaThl OMOJIOrMYECKUX IKCIIEPUMEHTOB. Peann3zoBaTh
CaMOCTOSITENIbHYIO HH(POPMAIIHOHHO-TIO3HABATEIbHYIO
JeSITeIbHOCTD C PA3IMYHBIMU HCTOUHUKAMH HH(OpMAIIHH.
PeanuzoBaTh HHPOPMAIIMOHHO-KOMMYHUKAaTUBHYIO
KOMIIETEHIIHIO MMyTEM MPOJTYKTUBHOTO OOILIEHHS U
B3aUMOJICHCTBHS B MPOIECCE COBMECTHON YUEOHOM
JESTEIbHOCTH C YYETOM MO3ULUHI IPYTMX YYaCTHUKOB.
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